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Hypokinetic dysarthria in patients with idiopathic Parkinson’s disease (PD) has been traditionally attributed to classic signs of the
disease, namely muscle rigidity and bradykinesia. To date, research recognizes a broader alternative view in which auditory
perceptual deficits might influence speech production in patients with PD.
Introduction
Participants included 14 patients with idiopathic PD and 14 matched healthy controls (HC) with normal hearing and cognition.
Speech production tasks Speech perception tasks
> Speech intelligibility assessment > Overall estimation task
> Acoustic analysis > Intensity estimation task
> Intensity measurements > Intensity imitation task
Auditory perceptual deficits may influence speech production in patients with PD. The present results suggest a disturbed auditory
perception related to an automatic monitoring deficit in PD.
Speech production
> No differences in cognition (MoCA) and speech intelligibility
> Significant correlation with speech intelligibility (*)
> Speech intensity was found to be task dependent
Speech perception
PD HC
Condition Task Mean SD Mean SD
Immediate 
perception
Spontaneous speech 4.29 1.899 4.84 2.233
Reading 5.18 1.798 5.46 2.045
Playback 
perception
Spontaneous speech 4.09 1.817 5.06 2.405
Reading 4.58 1.844 4.90 2.526
> Table 2: significant differences between the different conditions (P = 0.042) and tasks (P < 0.001) in the PD group 
> Despite low cognitive load, different pattern in the auditory perception of speech intensity in the PD group
> Discrepancy between spontaneous speech and cued regulation in patients with PD
> These results emphasize the role of attention and feedback processes related to the auditory perception of speech in PD
Fig 1. Intensity estimation task Fig 2. Intensity imitation task
PD HC
Acoustic analysis Mean Mean P-value
F0 variability (Hz) 21.50* 33.93 0.003
Amplitude variability (dB) 7.43 7.93 0.849
F2 slope (Hz/ms) 7.29* 4.26* 0.613
VSA (kHz²) 226.57 207.00 0.845
Spectral centroid (Hz) 2432.91 4020.22* 0.060
Speech diadochokinetic rate (syll/s) 4.89 5.10* 0.358
Jitter (%) 0.60 0.55 0.154
Shimmer (%) 8.19 7.46 0.581
MPT (s) 14.66 24.96 0.003
Spontaneous speech (dB) 66.22 69.79 0.022
Reading (dB) 67.60 68.98 0.263
Sentence (dB) 68.09 69.44 0.240
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Abstract 
 
Introduction: Hypokinetic dysarthria in patients with idiopathic PD is a distinct speech disorder 
associated with basal ganglia (BG) control circuit pathology. The discovery of sensory-motor circuitry 
involved in speech processing might indicate that speech production and perception depend on a 
large network of interacting cortical and subcortical brain areas. With this in mind, it is striking that 
patients with PD are able to improve their speech production in ‘lab-based’ tasks or following external 
cues, whereas they are not able to self-correct. Lack of self-correction strongly suggests that the 
internal monitoring of speech production is related to a disturbed auditory speech perception in PD. 
This study investigated the possible relationship between hypokinetic speech production and auditory 
speech perception in patients with PD. Methods: Participants included 14 patients with idiopathic PD 
and 14 age- and gender-matched healthy controls (HC). First, speech production was objectified 
through a standardized and norm-referenced speech intelligibility assessment, acoustic analysis, and 
speech intensity measurements. Second, overall speech perception was determined by an overall 
estimation task in which participants had to judge seven speech characteristics in two different 
conditions (immediate and playback perception) for two different tasks (their own spontaneous speech 
and reading). Correlation analysis was performed between participant’s judgment of speech 
characteristics and the acoustic analysis of the corresponding fragments. Third, an intensity estimation 
task was used to evaluate speech intensity perception. The interaction between speech production 
and speech intensity perception was investigated by an intensity imitation task. Results: Acoustic 
analysis and speech intensity measurements demonstrated a significant decrease in speech 
production in patients with PD, compared with HC. In the overall estimation task, patients with PD 
evaluated their own speech differently according to condition (P < 0.05) and task (P < 0.001). They 
judged their own speech better in the immediate perception condition and at reading, unlike the 
evaluations of the HC, which did not depend on condition or task. Despite the low cognitive load of the 
intensity estimation and imitation task, a different pattern in auditory speech intensity perception could 
be demonstrated in the PD group. Patients with PD systematically showed a lower speech intensity 
estimation at the highest intensities (75 and 80 dB SPL), compared with HC (P < 0.05) and a higher 
speech intensity estimation at the lowest intensities (60 and 65 dB SPL). Conclusion: The present 
results suggest a disturbed auditory perception in PD which might be related to an automatic speech 
monitoring deficit. The results indicate the role of attention and feedback processes in the auditory 
regulation of speech in PD and are consistent with the involvement of the BG in the online monitoring 
of auditory feedback during speech (Chen et al., 2013). The BG are also considered to be important 
gateway hubs in the cortico-subcortical brain network (Gulberti et al., 2015). Further research should 
focus on the neurophysiological changes of spectro-temporal processing in PD and on the interaction 
between speech production and auditory speech perception, especially on the level of gating, 
attention, and feedback processes. 
